Objective-To assess prevalence and type of non-atherosclerotic coronary artery disease in young people ( <35 years) who died suddenly.
Clinical and pathologic studies have shown that atherosclerotic coronary artery disease, often complicated by acute thrombosis, is the most common cause of sudden death in adults. '13 The few studies of sudden death in young people showed that in this subgroup ischaemic cardiac arrest was often triggered by nonatherosclerotic coronary artery disease."' The incidence, clinical significance, mechanism of ischaemia, and possibility of early diagnosis of non-atherosclerotic disease have not been studied, however.
We report here the clinical and pathological 601 findings in a group of young people who died suddenly of non-atherosclerotic coronary artery disease since 1979 in the Veneto region (northeast) of Italy.
Patients and methods
The Veneto region covers an area of 18 368 km.2 In the 1985 census it had a population of 4 370 533. The residents are white and the population is ethnically homogeneous. Italian law does not require postmortem examination of all persons who die suddenly so fatal cases were reported to pathologists or medical examiners only at the specific request of the General Attorney. All sudden deaths reported during this period were included in this study, but we do not know how many cases were not referred for postmortem examination. After necropsy the hearts were forwarded to the Institute of Pathological Anatomy of the University of Padua for detailed morphological study. From 1 January 1979 to 30 September 1991 we collected 150 consecutive cases of juvenile sudden death, which was defined as an unexpected natural fatal outcome within 6 h of the initial symptoms in people aged 35 or less; cases of infant sudden death syndrome were excluded. The methods of investigation have been reported in detail elsewhere.89" There were 126 sudden fatal cardiovascular events and death was attributed to coronary artery disease in 48 cases: 32 had obstructive atherosclerotic coronary artery disease and 16 (33%) had non-atherosclerotic coronary artery disease.
Sudden death was deemed to be coronary in origin in the absence of other cardiac pathology and in the presence of ischaemic damage in the myocardial territory supplied by the affected coronary artery.
Results
The (fig 3) ) followed a deep intramyocardial course. The length of the intramyocardial course ranged from 10 to 25 mm and the depth from 4 to 8 mm. Histological examination showed that the intramyocardial coronary segments were separated from the subepicardial fat by a myocardial bridge and were also encircled by a muscular "sheath" that compressed and deformed the coronary lumen; moreover, we found myocardial disarray around the intramural segment in four cases A coronary artery originated from the wrong aortic coronary sinus in three cases. In two (cases 1 and 2) both the right and left coronary arteries arose from the left coronary sinus (fig 1 C) and the proximal tract of the right coronary artery ran between the aorta and the pulmonary infundibulum, following an intramural course in the aortic tunica media and with a slit-like lumen. We found scattered foci of contraction band necrosis in the posteroseptal wall of the left ventricle in both cases and an extensive healed posterior myocardial infarction in one (case 2). In case 3 the left coronary artery had an anomalous origin from the right coronary sinus and ran between the aorta and pulmonary artery and partially within the wall of the aorta ( fig 5) ; a large anterior subacute myocardial infarction was also seen.
Isolated malformations that obstructed the ostial lumen were found in three cases. In two (cases 11 and 12) the right ostium was obstructed by a valve-like ridge produced by a fold in the elastic tunica media of the aorta (fig 6) . In the third (case 10) the left coronary ostium had a slit-like lumen caused by stenosis (fig 7) .
There was evidence of acquired nonatherosclerotic coronary artery disease in four cases (two male and two female, aged 6-34 years (mean 22-7 years)). In three previously symptom free subjects sudden death was caused by spontaneous coronary dissection: in one patient (case 14) with Marfan's syndrome who was pregnant, the left main stem was affected. In the other two (cases 13 reproducible, and this hinders the diagnosis of these congenital coronary anomalies that i -k) 9 , < > i } j.o w#Y predispose to life-threatening arrhythmias.
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Prodromal symptoms in the remaining subjects arrhythmia, an "ischaemic substrate" should be suspected even if exercise testing is normal intramural vessel might have acted as a "res-and there is no chest pain. The origin and trictive" perivascular tissue to limit the dias-course of the coronary arteries should be investolic flow in the coronary segment.
tigated by a detailed echocardiographic study Case 14 had complained of syncope and had of the aortic root and, in selected cases, by electrocardiographic evidence of ventricular coronary angiography.'0323 Non-atherosclerotic coronary artery disease and sudden death in the young Congenital malformations of the coronary ostium such as a valve-like ridge or slit shaped lumen, that cause ostial stenosis, have been found only at necropsy, usually in association with anomalous origin of the coronary artery from the wrong coronary sinus34 or in combination with severe atherosclerotic coronary artery disease. 35 In our cases, however, the malformation was isolated and was also seen in children. 
